Wepreviously reported that mutagens were formed when creatine and glucose or fatty acids were heated at the temperature ranging from 100 to 200°C.1~3) Free amino acids are contained in the meat and fish, therefore it is probable that the mutagens are also formed by the reaction between creatine and free amino acids during the cooking. In the present paper, we determined mutagenicities of the heating products of the mixtures of creatine and aminoacids.
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Mixtures of creatine and aminoacids were heated in a glass flask which was placed in an electric furnace. Heated samples were then extracted with diluted hydrochloric acid and ether, and the basic fraction was extracted from the aqueous phase with ether after adjusting pH ll with aqueous sodium hydroxide. The ether extract was evaporated to dryness in vacuo and the residue was taken up in dimethyl sulfoxide. Aliquots of these extracts were tested for mutagenicity.
The mutagenic activity was assayed according to the Ames method.4) Mixtures of cells of Salmonella typhimuriumstrain TA 98, test material and S-9 Mix were poured onto an agar over-layer. After incubation at 37°C for 48 hr, histidine revertant colonies were counted. Liver microsomal fraction (S-9) was prepared from the rats treated previously by injecting PCBas described by Ames
One mmol of each of amino acid was heated with or without addition of one mmol ofcreatine at 200°C for 1 hr under air atmosphere, and the mutagenic activity of the heating products was examined. As shown in Table I, although low mutagenicity was detected by the heating products of lysine or arginine without creatine, heating products of other amino acids did not indicate any mutagenicity. With the addition ofcreatine, the mutagenic activity was detected in the heating products of all the amino acids tested.
Mutagenicity was observed clearly by heating products of cystine, threonine, phenylalanine, methionine, tryptophan, valine, proline or serine with creatine. Numberof revertant colonies by the heating products was ranged from 65.5x 104 to 2.1 x 104 per mmol ofamino acid. As Table I . Mutagenicity of Heated Products of Amino Acids with or without Addition of Creatine at 200°C One mmol of each of amino acids was heated with or without one mmolof creatine and the mutagenic activity of the basic fraction of the products was examined on TA 98 in the presence ofS-9 Mix. For mutagenicity assay, 1/5 of the sample solution for the heating product of amino acid alone, and 1/10 to 1/100 of the sample solution for the ones of amino acid with creatine were added per plate. After subtracting the spontaneous revertant colonies (30), the results are shown as revertant colonies per 1 mmol of amino acid.
reported previously, when creatine was heated with glucose or oleic acid, the numbersof revertant colonies were 1.9 x 104 or 1.0 x 104 per mmol ofcreatine, respectively.2' 3* In this experiment, equal mmolofcreatine and amino acid were mixed, therefore the numbers of revertant colonies per mmol of amino acid in Table I correspond also those of creatine. It was reported that free cystine, lysine and tryptophan are not contained in the meat,5) therefore the formation of mutagens by the reaction between creatine and other amino acids such as threonine, phenylalanine, methionine, valine, proline or serine would be expected during the cooking of meat.
